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1 

niiXf (D) nhtlti)ilWm^5 5 0-80 o^ccorus 

: 

(c) m^^M^mp^<Dmmzf^&m't^ 

:it. ioXxj. (D) i#bnfcj5g?F?4%Sr5 5 0-8 0 0 
tiS*^3] ^yhf^ 2(ris«to:^}£tr j:oT 20 

mm^i'ifznm'v^^^x. jt^sm^&^s 0-2 o om^ 

/g. ^^07L^IS;6^O. 0 5-0. 5cc/g.JE^@3^ 
a^i^O, 3kg/2inmJ^Jb'rfe^IiH*:^ttJ^o 

[ff*^i4] J:l:^ffia;i>56 0 — 1 8 Om^'/g. ^*|B 
71^^755 0. 1—0. 4cc/g. ffi,^5^S;55 0. 5 kg/ 

^4'. r^>^ : 1 6 0 — 2 4 O'C. JE;^ : 1 . 0—4. 5 
MPa, LHSV:]. 0 — 10h~^, 7K^/?Si:t : 30 
1 0 0—1 0 0 0NL/LcoS;J:;^{^Ti::t^«!b$it'5^ 

t ^mmtir:b^wmit7i^mm<D7mitm.mm^it:fy 

[0 0 0 1 ] 

I ^ CO m ^ m^vAm 1 *^ (1 m mmm t^(Dm 
mJjmzmL-^ mL-<n. mvium-^Wh^^im^Ltzmm 

MM^mmLx'ij/jio^ ^«mit7i^mm(07i^mitm.m^ 40 

[0 0 0 2] 

m^m. t < izm\'um-^mi^mmLfzmm^^i^/i- 
^^^^rnmrnm^'Ji^x^^-^o zommizmh-^\ urn 
mzmm-r^ mmmmit. »jjmmm^ ^tznx^j: 
< . }xft^mmiz^mL-tzt^izt^mxmm^Hti:\.-x 
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tt. myw>k. ^it«. m^^fiiidf^w^'khofzmmtx. 

[0 0 0 3 ] L;0-L.. ¥(::ADEE^7F^ LT^#/c:•^ ^ U iy h 

m%\%. mt'^^\^mMztz\ii(oh(ox^^t^h . mm 
m^mmLx\.^^mizmm^n^-t< . -^tz^it^x^t 
m:^p^n^!RJt(Dmtix^x.-r. 1^^.^ 
t(Dmmm:^'-^h^<x. &mm\^\ 
[0 0 04] '^^m^t^m\^'xmmtir^'h\-£. mi'xx 

i^.'t^tzi^izn. h^f^m(D'^mt(Dm:^^^i^^^wxh^ . 



-So 

[0 0 0 5] '^-^u^mm-r^w^cDm^mi'fixit. 7X 

miti^>fi^=^='^M.1^tzniy^i^=i^TlZ, ^^-^Ut LT-< 

5tt$^coM3t;^^fe;6^f;i^^;n./c mmW-Q- 3 8 4 9 4 
:ioJ:t>'#gS^l 1 - 5 7 4 7 8) o :i^h(0:^m:: 

i:;^ ;i> n - T rf£^ ;^ I ^ { . fiife j!^coiE,tt^ 
v\ 'r^J:iz)ib^^com^nmtfj:oXL'^Oo 

[0 0 0 6] mmtvx. 7i<imiti^/i^=^=^^ j>.t.tzi'^i^ 

mLXL.^^xmti^m±f^mL<i&\.^fzi6. ^^65/^)5* 
[0 0 0 7] z.<Dx^fj:i-:>{ix\ f^^xh^mwmmm 
oxm^mmm^m-r^. f&m^ntzmi^mm^irm 

[0 0 0 8] 

t7:)TfcoT. ^co@6^J^. (ilfliS§fiWJ£coMit{;i:Joi^T, 

[0 0 0 9] 'tiD^mzx ^')m^'ufzmmmm^m\^^ 



[0010] 

mmitm^m^i-^ r ^ . ( b a ) ^imit^m ^ ntz 

^viiili^^JS(7:) 1 fi^Ttfi 2aw±Sr$tf7X?§^T-«i^ 

-r^zt. (c) f^^^4^^fttj^(o?f^^:^{c^?F^-r^r 

joJ:U< (D) ^#e5i^/c^^^4^5:5 5 0 — 8 0 0°C<Dr^a 

[0 0 1 1] i^^t><!:o(i, T^<Dmjom^>ht^^mi^ 

TV^^-r^C^. (C) ?^^4^^«tJ^c^^^«{^^ff^-t^ 
Z.t. *3<J;t5. (D) ?#^ix:^c^JI?#J$-5 5 0.-8 0 0 

-T: 'K^i- ^ <!: o 

7i^misxmKm^. 'ujm ■ 1 e 0 — 2 4 o°c. j^t! ■ 

1. 0 — 4. 5MPa. LHSV:l. 0 — 10 
h-^. 7i^mym^ : 1 0 0—1 0 0 ONLyLCDRJt^ 

[001 3 ] 

Wi- ^ -r <7:)fi!feM?gti{::^l;# ^ ;^ i *b . St 

iz^ z(7:)mmR^^7Kmti^/i^=^::^'yj^i:mf&'t^zt 

8 0 0°CTfet^-t-^r <!ricJ:oT, iSi^EE*^34fi?<!:Sil^ 

[0014] ];;.T. :^%mo->^mf^^m\z-:>\.-xtm'^^ 

[001 5 ] [7kg^HI::>^Vuri:nr>2,] 4v|gfii^-ri5G/l!-r'5 
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r (0H)3*5J:D«Z r 0(OH)2/^i:cDit?F$flg;!>5fe«?, ^ 
(7:'V^-r;lxt^f^;Si-5r t/j^T^^'S;^^ Z r (OH)-iloJ: 

7j<:fp4^T'fooTt><tV\ 7kB^itv>/U:3- r> Afi 

dJioTli. w^^^'^^><757X-^?$t4:te?gy^(7:)?iSttSrr 
./i-7^ !J1^icLTa:^^it5^jr<b\ eS*fl(D:;^^fetrJ;oTffl!i 

[0016] [ssie^bAas?ry*5^t>'«ie^^g<DS] ^^p^ 

=^^J>^X^^o -aW^-tir^Kt^^Scofi^i; :<^'^ (S) 
ii^tl^X. 0. 1 -1 OKS%. ff^ L< (^0, 5-5 

mx^^t. W:^uXh^m^.^(omVf^(omt^^'p^j:'r 

[0017] «®S<tiM3g(7):^fi] St^it^s^n^.? 5 

^mii:^xw^^mx^^o 
[0 0 1 8 J ^Amm±. mi^^fz.i-±mp^xh^m.mt^ 
^^y^i-i om(7:>7hizmm\^x. mm^:. e^vu=i:^e7 
j'S(D7KWiitmzvs^m^-^t^:^mxh^o tzt^i^. mm 

^m< z t:f^'^mx^^^ f!§3§L.xmzmmm^^m-t 
^i;^ji^=i=.^j-s(D7Kmitm'^. n.m^'\txh^-\t/x<x 
hx^\ 7i^izmm-t ^mmit 

mmmcDM'^. mm^it^mm/^t^^^mmi-^ztizx 

[0 0 19] mK^%fz\^mw^o-:>mMH\immM 
^mM:i<zmm r (o^mmt^ v^vu^^ - M.(D7Kmit!i^iz 

40 (D7i^WHtV/}^^^%^:^mxh^. 



[0 0 2 0] JuWtitmMUmit^XP^^ hco 

, v'Vu r3 - r> co7XS^eit:4^{;:-a * $ -tt ^ m-^izmm i- 

^ymxh^.. 

[0 0 2 1 ] [m\'\\jm^m(omt4fi m\'um^mf^'A 
V 11 1 js^^-^feF^ i-x . 2 m«± 'Sr ss-j^ Lxmm ^ -fr r t J: I \ 

[ 0 0 2 2] mvjJ]j!;^<fem;zle^>4'tt4a;ctel^^-i±^ 



[0 0 2 3] m^mm.m(Dm^i:iit. mnum^mf$.'j^ 
Sr. 't(om,im. %\\Lm. 3 ^^m^. 

wr^\^. m.mwit:imi.tz7i^mit'j7u=i=^'yM.i,z^ m 
[0 0 2 5] myum^m(Dmn&a. ±mvfzmncD 

tb^llIff^^«^*{rd&*^)^f'J'g'T% 0. 0 5-1 O^S 

0.05 m&%^mx\tn^mf^'^^m^^mi^mm 

[0 0 2 6] I'^-^m ^^PJJ^l^^i/^-S^'g^Wfl. Tvu 

'im^\ ^fz\-^m^iz j^m. l 7t yvuco:^ ^ co ^ a ^ 

(A 1 OOH) „^WUTi>-5 (nt:il J: o 
(c: J: ^ M^^it^nm L- fc^KffiT-mflg ^ ixT i ^ ^ « 

[0 0 2 7] ZCOmmn. i^-<—r^ hWmt-m-t^T 

o:>W\^Xh 5 aam-a W7Xggf(:: /u n r> <!: 34K ^ 
-^-^^fzi^yXt^y^, m^.mm.^m7Y^W^\\: v'V^ =^ :^ rJ:fe 
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3^-^ ^ C ^: ;^i^T' t /i^V ^ t (/^ t M-^^x^, 
[ 0 0 2 8] [ttJ^OKit~^Wi] ^iSc7^J:9(r. 

v>Vu=irsr>XN<t^^f^<!rSr. 1 M*ybfi2f£^±o^vl 
IIiS4feM^^^-r57K?gS^T-igia-t-^;5i- (BO . %fz 
mviimifeJK^ 1 M^}tti2^£Jl±^-rfe^^^-fr/c 
fifLf5$ffi^W7K®f^ti^yi-^::^r>j,t^ *£'&«<ir2r7XTig;Sf. 

10 T. /^m^S-fitJM^t^iC^ff^L. 5'5 0-8 0 O^^Ccor^" 

[0 0 2 9] [teiS(^Mit-ir^*«] 
^/^r ±IEb7t (B 

. mm'k^^7Y-m\\L - ^ AS-g^w <i: ^ u-^ 
«f=l?Lys:(Ot5, -^:i--iffi^fcii2ffiw±<7:)^viii 

IE (B2) (omM\:^-^\^^X\X. 1 ffi^/cJ±2fm±(^^ 
20 VIII JS ^ if L ^L®?tl 7k mWl. i>y u =2 

Sr. JS-&*t<!:Z^'&L. mWX.fzCD'h. -^::--7KSrgsAD L 

[0 0 3 0] Z^J^ir^T^coTfi. ^-J'y— /u, 
^. ¥?4-C:\ ^/cJi2?lJy_b?^^'^LT{tffl-f-'5r.<h;a^T 

[0 0 3 1 ] fifL^tB$*7Kat^lii/VU=^:^^7i.s^^^;|:;f^ 

30 ^fz\'X\m^fz\±2m^j.AL(Dm^\\\ m^m. ^^n\^fzi% 

^# ?5 ^ 4^ (r d& -5 f iJ-^ { ^ L T . mim 

m'^X\ Sgfki/Vl'=':=i'>A/TyL'^-^= 9 7/3 — 8 0 

/2 0 {mtL\vmm%) t^^^x.'?\z'rh^tmf-^\^ 

40 Mi^X^f£<fj:^^ 9 5/5 — 8 5/1 5C7:)$5|S|;!>S, t 
<lZfjf^L\^\ 

[0 0 3 2] mmomm~i&m mmn^^7mi[:i^ 

'^m^'^'^ir:^7KmmxfS:mL•tzi:>o:>. *sJ:c>'] m^fz 

(1 2 fiiiw±c7,^^vi 1 ] h%-^M ^mm Ltzmmi^^^ymit 

50 /5j^. r£ T h <5 . iiic^g 0-) ^- Si • jf^ { - (:t , t<[z M f:): 



izm}'r^(o:fym'^x-h^o t<\z^ nm^t. m-orm 
[ 0 0 3 3] [nm(Dmm-^(Di^:^^-^m^j:f\mm^^^ 

fi^vxnmt't^fz^(ommi^^m^^t:^^-^mxh 

[0 0 3 4] [nm(Dm^^-mfA(Dm.^j :^mm(Dfim 
m L fzm^m'^m7i<.mt v^yu ^ a m^m ^ 
MW:X-h^^ ^co^ifi. ±.m(r)X.ofimi^u^m.j&\. 

[0 0 3 5] '\^^^m(0^\Z\^. ^E^^STv-Vu^irir 

•f/-. i^mz ^^xmA-i)-'rx\z^-^\^^mVfm^^^xjx\.^ 

m^f^^m.^-r. m^mm^t\.xmm\^^ji\^^iy<r>\zti: 
[0 0 3 6 ] mm(omi^-mr^'^m ^^^j^j: t^^tt 

*J^HljflZfl^ ^ j^^i-^ -tlzX^ X7mi\t v>Vu Zl— ^7 Ja<D 

^T. 5 5 0 — 8 0 ot:(7:)®ia, it*b<fi6 0 0 

7 5 O^CcolSlllT. 0. 5- 1 0P#[I.^(r;ip/c »;^lDSft-^- 
^ :i (L- (I J: 9 •^'^^r.^if 5 5 0 °C5feviiiSt:1i . 
/U - r> iL-^l^ ^» 5 yi^m\L v^Vu 3 :=L -^7 A (7.-) 

S 0 or J: »9 tJ^-r^'-Sc^, -^W^iirfclKcir^ 
m% ^XL-^\.\ IS ^^^^S:^ ^ttM' <!: ^i: o T 

[0 0 3 7] [fiib*j:»1^c?M :^^>'»] jt^^S'J^.CttM'f'c/M 

0. i-^mm^^o:^m&izhh:Ltij^^^xh^o 0. 
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mL.x^\^.^.^-DSVX\.^ofz^. :L<r)m'^ht^^^ 

[0 0 3 8] nm^(D-< it^^:7^(Dm'^\Z\±^ K$^Sr®f^ 
^i^L^XBM^^. m44'^::^*i^T^^^^:<^^7 (s) 

10 - h§^^D^^ttl^Srfl?v^r. S0 3Sr1^a:J't->5r.^(::J:!9 

Sr. 0. 00 1-9 9. 9 9%c7:>^tS$5ia-r^jJti6'5r <!: 
fi-X^^. 

[0 0 3 9] [f\m(Dmm :^^m(Dm^:)jm\z^ri% 

2 0 0m^/g. ^ t9^:?it 6 0-- 1 8 Om ^/g C7:)$5ia 
20 '5r.<J:;5S-c$/^v\ 2 0 0 m g J; *9 V ^tej^fi, 

[0 0 4 0] :^^m(omm^m\zx^%hMzmm^. 

(1. 0. 1-0, 4 c c/gT'fe5, ^7^|D?L^ft7)^0. 
0 5cc/g J: D/J^$i.^t^co(i, ftibi^tDp^g|5{:i:^-X:'S;^:^4^ 

< . nmm\±m&\^ \ ±mTimmy/- o . 5 ccx g x 
[0 04 1] ±m<D\:tmmmt±mKmmi'^. nm<Dm 
[0 04 2] ^z^m(otm:^mzxv)mhixtznmi'^. 

40 ^r, 0. 5kg/2mmJ^±fe^:it/jS^^L.l\ EE«g3*ig 
/J^ 5 . 0 kg/ 2 mm J: ^'X^l 'km\t . irtSffit^f-^^inTL^ 

^\ 

[0 04 3] [ymimummtco:)^^ yi^mmmm^ 

6{^^U:'iL./cy-r i-^^'-i;-, li^c < )^l?1J3o^^^msgVim'l/J- 
b © L /c - 7u>^ - y ^ ^m. t -Ac -7 h . 

50 -/c. f:t -7 h -i- y' (1 ~ a :y 7. ill jin jjOi t /c — p ^ 
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[0 0 4 4] mm'<^^(0^^&{Z-Dl^X\.^k.\i. 7 0 
Om&P pmJi^T. it* L< m 0~5 0 OWappin. 
^ btr^f?* L < 1 0-2 0 OKfip pmflSco^-i' h 

:t—/Ht^^ (R-SH) ^bX. 2-ru/<>^:^^- 
(CH3) V^:^-/UC sHe- 

SH. :^J\^y^ Vit^ii^ (R-S-R) <b LT;^ f^/^:^! 
^yu>^.yu:7-Y KCHs-S-C^Hs. i^:^J\^y ^ Vit 
(R~SS-R) <b LT^^/u-f y fcVUv^^'wu 
KC 2H3-S S-CH (CH3) 2^«^<ffXfc5o 

[0 0 4 6] 430^(0^57^] fiW^SttS-i 

#mi'9^fi%J^TiC. C T-fk'&^j^Ji 1 5^fl%i^T. 

[0 0 4 7] :^^m(D?Kmitm.m,mmtsi 

S/S^f^* : 16 0 — 2 4 0°C. L< fil 80-22 

ot: 

Si^ffi;^ : 1 . 0-4. 5MP a . *f*L<{il. 4- 
3. 5MP a 

LHSV:l. 0-1 Oh-^. if*L<*il. 0-5 

h - ^ 

7lc^/ffl]Jt : 1 0 0 — 1 0 0 ONL/L. L< 1 
5 0-8 0 ONL/L 

S/^^r^it/JiS 1 6 Ot:J: !?fg;i^<»rfi*JJSc7)i^»%;5S^< /jrfrj^ 

2 4 o'=cw±xii!i^srj^ft7KPSfflt^5>«?/j53ffi 

Ix!t^J±-Jj. LHSV. 7mymi:tn. ^^ml^J:M^X\^ - 

[0 0 4 8] ^^3immmn. r^^^^commtixiz^mm 

tm^ttkx.xmm-i'^ :l t^AX^ . ^Jix{zx<^x. mti: 

7m it}\mcixmtyi^'M 1:1^ f^L. -^^^-^^^-i-mp pm 
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yr^x^^, 

[0 0 4 9] 

immm] &^t. :^^m^mmmi>zj:vMrm^izmm't 
[0 0 5 0] [^^s^iii] nmAcomm 

(1) so Z r (OH) ^(Dmm: 
*B$ft;v^yu=3- rj7 r (OH).,4 0 0 g 1 N-Sit^ 

10 4 0 0 0 g 4^i::SAL. 3 o'ArmwLtz^ mmk. m 

mL^xmzmi^';^^ 1 i ox:xs:mtf^i.. mm^ 

^m'^^7\^mitiyJ\-=^=^^ M.SO ^/Z r (OH)-. 4 5 

2 g ^^#fco 

(2) flW^c7:)^ff$ 

u^—^^ V mmitmw)m. t^Ti^o 4 7. 5 g 

v'>^i/'>A[P d (NH3)4]C 1 2-Hc0 4 . 7 4 g 

m\^f:i7\^mm2 0 0 &^mMv,x^ umv.t^o um^^ 

20 iE^Sl. 8mmCO?L;6>b»LI±iL. 1 1 0°CX 2 B^Fe'jft: 
^L-T. P d/S O^/Z r (OH).i-A U03<^J^fe?l^ 

»:4 2 0 g ^^#/Co 
(3) 

sB^F^m^b. mm-^m,mx^^mmA. irtj:t>^. p 

d/SO^/ZrOs-Al 2O33 3 5 g SrtffCo 

[0 0 5 1 ] mmm 2 ] 

(1) r {OH)^(DSS5t 
TkSSftS/Vurj - r^AZ r (OH) ^ 4 0 0 g i& 1 N-??^^ 

30 4 0 0 0 gi^SALT. 3 0 i^-Fsl^S^ L-Tt. ttmt. iig 
i§bT^#/c|il^$:5>^l 1 O'^CT— :g^§it:;r^t. 
WzK^fti/'yUrn - r^ASO^/Z r (OH) ^ 4 5 2 g ^ 

(2) P d/SO^/2 r (OH) ^ cnM3g 
cO]5£ffi?tS^*7Kiiefl::v>Vu=i::^r> A 3 8 0 g ^Aix. P d 

^^^m^^f^o ^(D'ik. 1 1 o^cx-Mi^^mL. 

^ ^7 M.^^mkm^^^^7Km\\: v>VU=r P d / S O 

^i/Z r (OH) 4 3 8 2 g Sr^#7to 
40 (3) WJ£<7:»/^g^^ 

Ait^<Dy<^ i>^J^<^nTmm^^7\^m\ti>^l'=^:^^2^3 
5 7 g <!: mMcoM=-<— ^-^ h 4 7 . 5 g c*: 4' J: < L 
itfg, i5^-^fS?c*2 0 0 g'i'}SinLT. refill L7t. 

ii^SriStll . 8mmC0?L/»^fcWLa:iU. 1 1 0t:X2ll* 
Rg$^;l£^LT. P d/SO.,/Z r (OH)^-A I O 3 

(om.mt-4 2 0 gi^r^#7to 
(4) mmmi^'^'^it 

Z(OX b \Z \. xmzm\iW^'^ . y y/i^P'X. 6 0 O'C 

izsmmmi^L. jRi(^!k}'&mxh^MimB. ''tfj:i'jhp 

50 d / S O /Z r O o - A I ^^Or, 3 3 5 g ^ti^/tc. 
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[0 0 5 2] immm s ] 

(1) P d • P t/SO^/Z r (OH)^(7:)ffi!3t 

s-HsOcO?. 1 1 g, h'^T^^^^i^^ a a e^[P 
t (NH3)4]C 1 2'H2OC0 2. 0 4 g*5cJ:t>VL®fT>^ 

:^^7i^(NHJ 2 SO-a<7^6 0. 2 g ^^gfi? L/c7Xi§f^ 
ir.- 7KS^<l::v/i-^^'i7A4 5 0 g ^Aix. P d>^<ir P t 

L . x> ^ ^> i^ - e t^iSj^SSSSffi^^-TKS^eft: 

:::^^7APd-Pt/SO^/Zr (OH) 4 4 6 9 g Sr?# 

(2) fiiijM(7:)^ff^ 

C^APd-Pt/SO-^/Zr (OH) -4C?:^3 5 7 g i: m 
^cojg-<— N4 7. b & t^^<U^Lfz^ik. 7\^2 
0 0 g ^gsADLT^^nSL . lESl. 8mmc^TL;^)-b}^L 
tBL. \ 1 0X:X'2m^m^'t^^t\^^y) . Pd-P 
t/SO^/Zr(OH) ^-Al ^0^(0J&m.W^A2 

0 g ^^#7to 

(3) ^ff^#:co«E^^^fl:: 

^ P t/SO^/Z rOs-AUOoSSe gSr^#7'Co 

v^VL-r^ - r>A^ 3 7 7 g i: inm(Om^—^-( h(Om 
^2 3. 5 g L. }i^mi^(Dmf^^'^itT.mi>^iSi^X^ 
^^a^S:5 5 O^CfwL/Co :S:«^^J^4^T-fe-5febjgDi-7t? 
;b^. P d/SO^/Z r O 2-A 1 2O33 3 5 g 

[0 0 5 4] [«fiC^y5] ^JS^iJl cOjjSf^^lsS9 31L. 
V?/U:=ir:L r>i:,^ 3 1 g g ^ TfiflSCOj^^ — h 9 4 . 

0 OX:iC^^SL./Co ^.^^^i^T-fo^frmEi-^S;}^^,, 
Pd/SO^/ZrOs-Al 2O33 3 7 g Sr#ito 
[0 0 5 5] [^ilSif^J 6 ] 

(1) SO^/ZrO (OH)2COMit 
gP»i^fb7>:B$>ft:v>Vu=i::^^>AZ rO(OH) :^<D4 0 0 
g I N-?HrcS§4 0 0 0 gdS^vL. 3 0 :^P«'1tgj^|^ L 

mm&-. m§L-. ^#^i^/cIl^$5>S: 1 1 O'^CT—S 

.i/ZrO (OH) 2^:4 3 5 g#/Co 

(2) Miii'cco/^gjf^ 

±ti:!c/>fiirLg^c^tr^ra55>@^ft7X&Yifi::^^^ 4 7 g <jr 

milS:' co}feP<— h 4 7 . 5 g 2r J; < L- tz m . :i 
iZy- h "7 T V :^ > i^'ti^ D n i> ^Xs4, 7 4 g >ktUM 

L-iz7i^mm2 0 0 ii -^mm\.xnimv. i^m^^m^^ 

Pd/SO^/ZrO (OH) o -A 1 :i:0 3<7.-)^]£ 
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J[m4 1 5 g5r^#yho 

(3) l&^>>W^(Oi%j^^'^it 
Z.(DX. \ZV.xmfzjm^{1f^ ^ ^yyjX^'rpX^ O 0''C\Z 

d/SO^/Z r O2-A I 2O33 3 3 gSr^tfco 

[ 0 0 5 6] [ite?0ij 1 ] mk^R^m7\^m\ti^^\^::^=^^ 

jU^6 0 O'^CTi^^L.. B£&§a^*S$fkv^/Un::^r>XNS 
O^/Z r 02<!r Lfct5;6-fi. ^JSi^y 1 ffj^fw LTfefe 
i^<7^j*?gX^5rn/<tn\ ^ff^frcoJ^^^^ftt 6 0 ot: 

10 x3m^'i=f^^^x. fAmG-r^siio^^ Pd/so^/z 

r O2-A 1 2O33 5 0 g ^ntz, 

[ 0 0 5 7] [ite^W 2 ] ^ M^nWxM^^^7K 
Sg^kv?yi^=ir^'?i^^6 0 OX:T'«e^L-. /<^>?'J7AS^ 
ffifeS^tS^^^fhv-'vu^' - r>AP d/S O^/Z r O 2 <!: 

L/cJi^i^Mi. ^tSW2 tmm\z\.xf{n%o:>m^:L'^^^'i=f 

^ff^i*i?:»^^^^^t:t 6 0 O°CT:'3B#r0^ff/c^o 
T. fiW^H-t-?t^ib. P d/SO^/Z r O2-A 1 2 

OsS 4 9 g i:mfz^ 

[0 0 5 8] iitmm 3 ] 
20 (1) mm<om^ 

miti>7\^::i=^^J:>.3 1 0 g tl^m<D^^—^^ h 4 7. 

u^<yi>^j^4. 7 4 g <^r^)£s^er>^^^^i7i^(NH^) 2 
so^4o. I &t^mm\^fz7i^mm^m\iL.xm,m\. 

tZo 1 . 8mmCOTL;6^b}f L fcULT^ff^ 

1 1 o''cx2mmm^'t^::itizx<^x. Pd/s 

O4/Z r O 2-A 1 zO:,<7:>f&Mi^3 8 0 g ^#/c, 
(2) ^?F^<$:co^^^^<b 

Z.(DXoi:^L.Xnfzf&J[m^. ■^^yyjU')PX6 0 oX:{z 

30 smmmj&L.. m^^^^^xio^nmi . -r^s:ioib. p 

d/SO^/ZrOo-Al 2O33 3 6 g ^#7^. 
[0 0 5 9] litmWi 4 3 ^?F^»:(^^^^^il::XSt::*5 

V^T^^^ri'^ftSr 5 0 O'Ct: L-fcf^/i^i. ^liSi^J 1 (i: f^Ht 
co:*-?i-r«M^SrMitL7to mim'r^j:^^-^. Pd/SO 
4/Z r O2-A 1 2.03(7:) 3 5 0 g ^^#/Co 

[0 0 6 0] [jt^CT 5 ] mm<Dmf?^^^itiimizio 
(o:^mxnm^mmLfzo nrnK-t^j^io-h. Pd/so 

^/Z r O2-A 1 2O3CO3 2 0 g ^?#/c, 
40 [0 06 1 ] [JH:©0ij6] )i!b«^co^7Fml^3:Jol^T, }^ 

^-r lM'wft;tr T -Tyu:^ -:hcof7g[fe^5fe3 3. 3 g ^Sr 

mmLtz\3i/j^t. mmmi tmm(o:^ifiixMim^'m^7^L. 

Tto «WJiELi-/jr;|p^. P d/SO<,/Z r O2-A U 
O33 3 3 g^r#fCo 

[0 0 6 2] [jt!i'Sf3^j 7 ] nm(7:>fi^mj:m{zioi^xm-< 

— e-Y h{cf-\::;tTmngc/;)>'y yj^/yL- rs I - 3 5 Oj 

(ftWj£to£M) 1 0 0 g S"f$j?i L.yci(3:/j^fi. mmm j ^ 

/S O ^ /Z r O - S i O a 3 3 3 g Sri^/c, 

50 [0 0 6 3] mmm\^o:>mm ±mommm i - e 43 
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KftS±iib;(/^Pii«Slfi TBELSORP 28J& 
'^mf\- rsC-1 32j SrfflV^Tffl«Lfc. (teJ^co/Iffi 
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♦ T-yutLT, 2nimfI«coS$^*i-^,P31i4>cc^fig?K«!ljl^ 

[0 0 6 4] MMM 1 ~ 6 *J J;{>*Jt^0i| l ~ 7 T-Mst L 

^2 (JttSffiRJ) lc*<l:46r^i-. 
* [0 0 6 5]^ 1 



[0 0 6 6] 







mmm2 






A 


B 


c 




SO^/2r(0H)^ 


Pd/SO^/Zr (09)4 


Pd, Ft/so ^/Zr (OH) ^ 


m ^ $t 


^^^-^^ h 




^^^^^ h 








tK 




0. 5 


0. 5 


0. 5 








0. 2 






600*CX3^ra 


600*CX3B#rfl 




12 8 


117 


12 5 




0,196 


0. 17 8 


0. 17 5 




2. 8 


2. 5 


1 . 7 


S^gg^iS ag/2in[D) 


1 - 8 


1 . 5 


1 . 2 




1 0 


1 0 


1 0 









mmm6. 




D 


E 


F 




S0^/2r (OH)^ 


so, /Zr (OH) 4 


S0^/Zr(0H)4 


^ ^ ^ 




fv 


^^^^^ h 


.» 




pdmj^mm 






0. 5 


0. 5 


0. 5 














S00'CX3^ro1 


600rx3^rp1 




13 5 


12 0 


14 0 


*IB?L^g.^(nil/g) 


0. 15 0 


0. 3 3 0 


0. 1 6 0 




3. 0 


0. 5 


0. 5 


S^Di^^ (kg/2mm) 


0. 7 


3- 0 


3 . 5 




5 


2 0 


1 0 



[0 0 6 7]^ 2 



# 
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tb^f^iJ 1 




f:mm 3 


i:bi<^y 4 


m m 


G 


H 


I 


J 




SO^ /ZrOa 


Pd/SO^ /ZrO, 


ZrO. 


S0,/Zr(0H)4 




^-Y h 








^ w ^ 






CPd4£+filt?c) 


Pdffi:;kiga 




0. 5 


0. 5 


0. 5 


0. 5 




— 


— 


— 


— 


^*^# 


600^CX3(^r^ 




800"CX3G?^r^ 




(rn^ /b) 


110 

s 


10 1 


6 7 


115 


(ml/g) 


0.101 


0- 0 8 7 


0. 0 5 4 


0. 13 5 


(Kfi%) 


2, 0 


2, 1 


2. 8 


4. 5 


(kg/ 2 mm) 


3. 3 


3. 5 


0. 1 


1. 2 


Al 2 O3 -g-^a 


1 0 


1 0 


1 0 


1 0 



[0 0 6 8] « 2 (/^#) 













K 


L 


M 




SO^/Zr(OH)^ 


so 4 /Zr (OH) 4 


S04/Zr(0H), 


S ^ 


^><^-^^ h 


y-AlaOs 


SiOfiy/U 


rSi M ?^ 


PdJtTK^?^ 




PdifiTtc^jft 




0. 5 


0. 5 


0. 5 


Pt^^fl[(SS%) 












6oa^cx3B5rpi 


600t:x3B$rp1 




5 6 


10 5 


8 9 


*Bl?L^-W(ml/g) 


0.270 


0. 5 11 


0 . 4 5 3 




0. 1 


1 . 3 


1 . 0 




1. 2 


0. 1 


0. ;i 


AlaOa'&^fi 


1 0 


1 0 


1 0 



[0 0 6 9] ±HE Lt::M>!>mmm<Ov'-'$'t)^h. :^^m I 0 0 7 0 J mmmmmi »M$mm.fA - m l t7:>|il:al 
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y-^ h'1'y'^^(D^:t^i^ : 1 6 Oi^fippm 
y4 \-i'y^^(D i - C 55^- : 4 1 % 

: 2 0 ot: 

LHS V : 1. 

[ 0 0 7 1 ] mmm^i 5 oB#pB^f^{-, s^c^^ff^±ip*fl^ 



^lt7KmBE:f3 : 3. OMP a 
7jc^-/fflJt : 3 5 ONL/Lo 

*C5Sti<$:^ (%) = (SiS^^^?a(rc^d65 i -C5^ 

%) X 1 0 0 
[0 0 7 2].^ 3 





m 








c 5^m^^(%) 


A 




6 3 


G 




4 8 


B 




6 2 


H 


i^tmm 2 


4 5 


c 




6 7 


I 


ttmm 3 


4 3 


D 




5 S 


J 




4 1 


E 


^mm 5 


5 6 


K 




4 5 


F 




6 1 


L 


i:t&m 6 


4 7 








M 


thK^J 7 


4 3 



[0 0 7 31 mscDv'-^n^ ^?^m<Dm^i^:^m\zv^o 
[0 0 7 4] mm&\i'-em^m:A'--F ^m\^^fz.K^t^\z 



30 



[0 0 7 5] 



(51)Int. Cl. ^ 

C 1 0 G 69/10 



t^5^m^-^mtft^&-ii34- 2 ='y'-T-i5?ifi 
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C 1 0 G 69/10 



F :^? — <IG069 AA03 AA08 AA12 BAOIA 

BAG IB BA05A BA05B BA45A 
BB02A BB02B BB05C BBIOA 
BBIOB BC51C BC65A BC67A 
BC68A BC69A BC70A BC72B 
BC74A BC75B CC02 CCH 
EA02Y HBISY I:C02X EC02Y 
EC03X EC03Y r:C06X r:C06Y 
Iil)03 FAOl FA02 FB07 FB14 
FB30 rq^65 FC02 FC07 
411029 CAOO DAOO 



